Introduction
Systemic sclerosis (SSc) is a connective tissue disease characterized by fibrosis not only in skin but also in many internal organs (1) . Although the pathogenesis of SSc is still unknown, it is obvious that skin fibrosis results from excessive accumulation of extracellular matrix (2) and that skin fibroblasts from patients with SSc express more collagen mRNA and protein than do normal skin fibroblasts in vivo and in vitro (3) (4) (5) . A number of researchers have examined the mechanisms of the abnormal functions of SSc fibroblasts (6) (7) (8) (9) (10) , but many facets of the pathogenesis of SSc remain to be elucidated.
IL-1α was first described as a factor derived from keratinocytes that stimulates thymocyte proliferation (11) . Unlike keratinocytes, other cell types (including dermal fibroblasts) do not constitutively synthesize IL-1α, but they can be stimulated to synthesize and release an active form of IL-1α (12) . The first translational product of IL-1α is pro-IL-1α (31 kDa), which remains cell associated (13) . It is still unclear how IL-1α is transported from the cytosol to the extracellular compartment and how it is cleaved to its mature peptides (17.5 kDa). Human dermal fibroblasts stimulated by IL-1α are known to synthesize several kinds of cytokines and growth factors, including IL-1 (14) , , , TNF-α (17) , CSF (18) , and PDGF (19) . IL-1, IL-6, and PDGF are of prime importance in activating fibroblasts to produce the extracellular matrix.
In an earlier study (20) , we demonstrated the aberrant constitutive expression of IL-1α mRNA in cultured SSc fibroblasts and showed that IL-1α protein produced by SSc fibroblasts was a 31-kDa precursor form detected only in cell lysates. Because it was reported that pro-IL-1α was capable of expressing biologic activity through IL-1α receptor binding on the cell surface (21), we hypothesized that this molecule induces biologic functions in an autocrine manner in SSc-affected fibroblasts. To test this hypothesis, the present study investigates the inhibitory effect of antisense oligodeoxynucleotides (ODNs) complementary to IL-1α mRNA on the expression of IL-1-inducible protein and genes by cultured SSc fibroblasts.
Methods
Cell cultures. Human skin fibroblasts from 9 clinically affected and 3 clinically unaffected areas of 9 patients with SSc, all of whom conformed to the American College of Rheumatology criteria (22) for SSc, and from 5 healthy donors, were cultured as described previously (23) . All experiments were performed with 3-to 5-passage cultures.
Antisense ODN to human IL-1α mRNA. To evaluate the role of endogenous IL-1α in SSc fibroblasts, an antisense ODN complementary to IL-1α mRNA was used to suppress endogenous IL-1α protein expression. A phosphorothioate analogue of antisense ODN to IL-1α mRNA, which was designed to bind 9 nucleotides upstream and downstream from the translation initiation codon (ATG), was synthesized by Bio-Synthesis Inc. (Lewisville, Texas, USA). The sequence of antisense ODN was It is reported that fibroblasts derived from clinically affected skin areas of patients with systemic sclerosis (SSc) have the ability to overproduce several cytokines and growth factors (i.e., IL-6, PDGF), an ability that might be involved in the pathogenesis of SSc. We have previously shown that the expression of IL-1α was constitutively observed in SSc fibroblasts, whereas this was not detected in normal fibroblasts. Although it was suggested that the aberrant IL-1α production could be associated with the fibrogenic phenotype of SSc fibroblasts, little is known about the roles of IL-1α in SSc fibroblasts. IL-1α induced IL-6 and PDGF-A, which are potent stimulators of collagen production and proliferation in normal fibroblasts. This article examines the proposal that IL-6 and PDGF-A are elevated through the action of endogenous IL-1α in SSc fibroblasts. An antisense oligodeoxynucleotide complementary to IL-1α mRNA was used to suppress endogenous IL-1α. Inhibition of endogenous IL-1α led to decreased levels of IL-6 and PDGF-A expression in SSc fibroblasts. Moreover, the blocking of the IL-6 response using anti-IL-6 antibody resulted in a significant reduction of procollagen type I in cultured SSc fibroblasts. These results suggest that endogenous IL-1α expressed by SSc fibroblasts may play a key role in the abnormal function of SSc fibroblasts through the expression of IL-6 and PDGF-A.
5′-TTT GGC CAT CTT GAC TTC-3′, and the sequence of sense ODN, used as a control, was 5′-GAA GTC AAG ATG GCC AAA-3′, as described previously (24) .
Measurement of IL-1α in antisense ODN-treated fibroblasts. Confluent fibroblasts were cultured with serum-free medium (QBSF-51; Sigma Chemical Co., St. Louis, Missouri, USA) containing various concentrations of sense or antisense ODN. The following day, cells were harvested and cell lysates were collected at -20°C. The amount of IL-1α was measured using an ELISA kit (R&D Systems Inc., Minneapolis, Minnesota, USA).
Measurement of IL-6 in antisense ODN-treated fibroblasts. Monolayer confluent fibroblasts were cultured with serum-free medium containing 20 µM of sense or antisense ODN for 48 hours. The medium was exchanged for fresh serum-free medium with 20 µM of sense or antisense ODN. After further culturing for another 24 hours, the amounts of IL-6 in the supernatants were assayed using an ELISA kit (Genzyme Pharmaceuticals, Cambridge, Massachusetts, USA).
RNA isolation and quantitative RT-PCR. Fibroblasts treated with various concentrations of sense or antisense ODN were cultured in serum-free medium for the indicated time. Total RNA was extracted from fibroblast cultures using Trizol (GIBCO BRL, Grand Island, New York, USA). RT-PCR was performed using an RNA PCR kit (Perkin-Elmer Cetus, Norwalk, Connecticut, USA). Briefly, 1 µg of total RNA from each sample was reverse transcribed to cDNA together with various concentrations (10 3 -10 6 copies) of pAW109 (Perkin-Elmer Cetus) or pGEMIL-6 (made as follows and used as an internal RNA control). The RT reaction was performed at 42°C for 50 minutes in a volume of 20 µL; 2 µL of each RT solution was then used for PCR in a volume of 50 µL. Thirty cycles of PCR were performed with a set of primers for IL-1α and PDGF-A mRNA described by Wang et al. (25) , and with a set of primers for IL-6 (sense: 5′-ATG AAC TCC TTC TCC ACA AGC GCC TTC-3′; antisense: 5′-TGG CTT GTT CCT CAC TAC TCT CAA ATC-3′; product size: 421 bp). The PCR samples were electrophoresed in 2% agarose gels (to confirm the size of PCR products) and then in 8% acrylamide gels. The acrylamide gels were vacuum dried, and the radioactive signals on the gel were analyzed using an image acquisition and analysis system (PhosphorImager SI; Molecular Dynamics Inc., Sunnyvale, California, USA). The ratio of the signal obtained from the internal control and the target cellular RNA was plotted against a copy number of the internal control used. The copy numbers of target mRNA were calculated from the graph by correcting for the number of dCTP residues contained in each PCR product.
Synthesis of internal RNA control for IL-6.
A partial IL-6 cDNA (421 bp) was made by PCR using the primers already indicated here. The cDNA was inserted into pGEM-T vector (Promega Corp., Madison, Wisconsin, USA), which was then cut by EcoNI (New England Biolabs Inc., Beverly, Massachusetts, USA) at a unique restriction site located at the center of IL-6 cDNA. A 120-bp DNA fragment made by PCR was inserted into the digested pGEM-T vector using T4 DNA ligase (New England Biolabs Inc.). In vitro transcription was performed from the SP6 promotor site using a MAXIscript kit (Ambion Inc., Austin, Texas, USA). The RNA obtained was used for the IL-6 internal control and referred to as pGEMIL-6.
Measurement of procollagen type I produced by fibroblasts. Fibroblasts (5 × 10 4 cells) were cultured in 24-well culture plates with DMEM plus 10% FBS, complemented by various concentrations of mouse monoclonal anti-human IL-6 antibody (Genzyme Pharmaceuticals). Ten wells were used for each experiment, starting at day 0. The following day (day 1), supernatants of 2 wells were collected and stored at -80°C, cells were trypsinized, and cell numbers were counted. On days 3 and 5, supernatants of 2 more wells were collected and cell numbers were counted. On day 5, the media of 4 wells were aspirated; cells were washed with PBS 3 times, and new media (including various concentrations of anti-IL-6 antibody) were added. On days 7 and 10, supernatants of 2 wells were collected and cell numbers were counted. Procollagen type I production of each culture supernatant was estimated by a procollagen type I c-peptide ELISA kit (Takara Shuzo, Otsu, Japan).
Immunohistochemistry. Frozen sections of skin biopsies in OCT compound from 3 patients with SSc and 2 healthy controls were investigated for IL-1α using rabbit polyclonal anti-human IL-1α antibody (5 µg/mL; Genzyme Pharmaceuticals). Frozen sections (5 µm) were fixed by air drying and were incubated with anti-human IL-1α antibody or preimmune rabbit IgG at room temperature for 1 hour. All sections were washed 3 times for 5 Table 1 mRNA levels of IL-1α in SSc-affected fibroblasts treated with antisense ODN 
Results
Effect of antisense ODN against IL-1α mRNA on the expression of IL-1α. To study whether IL-1α is constitutively produced in SSc-affected fibroblasts, IL-1α production was analyzed by ELISA in SSc-affected and -unaffected fibroblasts and in normal fibroblasts. As shown in Figure 1a , IL-1α was constitutively produced in SSc-affected fibroblasts (67.8 ± 35 pg/10 5 cells) but was not detected in SSc-unaffected fibroblasts or normal fibroblasts. To evaluate the effect of endogenous IL-1α on the phenotype of SScaffected fibroblasts, we suppressed IL-1α production using antisense ODN complementary to IL-1α mRNA. Fibroblasts from 9 patients with SSc were cultured with various concentrations (10-50 µM) of antisense ODN for 48 hours; IL-1α production was significantly decreased at concentrations exceeding 20 µM of antisense ODN (Figure 1b) . Also, fibroblasts from 6 patients with SSc were cultured with 20 µM of antisense ODN for up to 72 hours; IL-1α production was significantly decreased after 48 hours' exposure to antisense ODN (Figure 1c) .
A competitive RT-PCR method was carried out to examine the mRNA expression levels of IL-1α genes by SScaffected fibroblasts. Fibroblasts from 5 patients with SSc were cultured with 20 µM of antisense ODN for 48 hours, and total RNA was extracted. Both total RNA from fibroblasts and various copy numbers of control RNA were reverse transcribed in a 0.5-mL tube, and then the PCR reaction was carried out using the cDNA. Representative results are shown in Figure 2 . The steady-state levels of IL-1α mRNA were decreased by 20 µM of antisense ODN, and the differences were significant by paired Student's t test (Table 1) .
Effect of antisense ODN against IL-1α mRNA on the expression of IL-6. To determine whether aberrant IL-1α production could be involved in overproduction of IL-6 in SSc fibroblasts, we investigated the effect of antisense ODN complementary to IL-1α mRNA on IL-6 production. Fibroblasts from affected and unaffected skin areas in 9 patients with SSc were cultured with 10 or 20 µM of antisense or sense ODN. As shown in Figure 3 , IL-6 production was decreased by the antisense ODN in SSc fibroblasts from affected areas (n = 9), but not in SScunaffected fibroblasts (n = 3) or in fibroblasts from normal donors (n = 5). To examine the effect of the inhibition of IL-1α on IL-6 mRNA expression, a quantitative RT-PCR for IL-6 mRNA was performed on fibroblasts from 5 affected and 3 unaffected areas in patients with SSc. A representative example is shown in Figure 4 , and a summary is shown in Table 2 . The steady-state levels of IL-6 mRNA were significantly decreased in SSc-affected fibroblasts by 20 µM of antisense ODN (P < 0.05), whereas there was no significant change in SSc-unaffected Figure 1 (a) Production of IL-1α in affected and unaffected fibroblasts from patients with SSc and in normal fibroblasts. Fibroblasts were cultured in serum-free media for 24 hours, and cell lysates were collected. IL-1α concentrations in cell lysates were measured by an ELISA kit. The results are expressed as the mean ± SD. Asterisks indicate IL-1α concentrations below the sensitivity of the ELISA kit used. (b) Effect of antisense ODN complementary to IL-1α mRNA on IL-1α production in SSc-affected fibroblasts (n = 9). SSc-affected fibroblasts were cultured in serum-free medium with various concentrations of sense (open circles) or antisense (filled circles) ODN for 48 hours. Cell lysates were collected, and IL-1α production was measured using an ELISA kit. The results are expressed as the mean ± SD of IL-1α production. *P < 0.05, **P < 0.01 compared with sense ODN (control) by paired Student's t test. (c) Time course of IL-1α production in SSc-affected fibroblasts treated with IL-1α antisense ODN. SSc-affected fibroblasts (n = 6) were cultured in serum-free medium with 20 µM of sense (filled bars) or antisense (open bars) ODN for the indicated time. Cell lysates were extracted, and IL-1α production was measured using an ELISA kit. The results are expressed as the mean ± SD of IL-1α production. *P < 0.05 compared with sense ODN (control) by paired Student's t test.
fibroblasts. We confirmed that this quantitative RT-PCR method was reproducible when duplicate determinations were performed on separate days.
Effect of anti-human IL-6 antibody on procollagen type I production.
To determine whether overexpression of IL-6 might be involved in excessive collagen production, we inhibited IL-6 activity using anti-human IL-6 antibody. Given that the old media were discarded and fresh media (including various concentrations of anti-IL-6 antibody) were added to each well on day 5 (as described in Methods), the values of procollagen production on days 7 and 10 represent the net values of procollagen production on days 7 and 10 plus the values on day 5. Procollagen production was significantly decreased in SSc-affected fibroblasts (n = 2) treated with anti-IL-6 antibody for more than 7 days, compared with SSc-affected fibroblasts with mouse IgG as a control ( Figure 5, a and b) . In contrast, there was no detectable effect of anti-IL-6 antibody on procollagen production in SSc-unaffected fibroblasts (n = 2).
Effect of antisense ODN against IL-1α mRNA on PDGF-A mRNA expression. Because PDGF protein is a mitogenic factor of fibroblasts and is able to be induced by IL-1α, we examined the effect of antisense ODN against IL-1α mRNA on PDGF-A mRNA expression of SSc-affected fibroblasts. The expression of PDGF-A mRNA was estimated using a quantitative RT-PCR method. These experiments were performed on fibroblasts from 5 affected and 2 unaffected areas of 5 patients with SSc. A representative example of the results is shown in Figure  6 , and a summary is presented in Table 3 . The results indicate that the levels of PDGF-A mRNA are decreased in SSc-affected fibroblasts by the reduction of endogenous IL-1α production, whereas there was no significant change in SSc-unaffected fibroblasts. The steady-state levels of PDGF-A mRNA in 5 SSc-affected fibroblasts were higher than the levels in 2 SSc-unaffected fibroblasts, and the difference was significant with unpaired Student's t test. We confirmed that this RT-PCR method was reproducible when duplicate determinations were performed on separate days.
Expression of IL-1α in SSc skin. This study in vitro revealed that endogenous IL-1α could induce IL-6 and PDGF-A expression, which might be involved in the phenotype of SSc fibroblasts, but it remains to be fully confirmed in vivo. To investigate whether IL-1α is present in SSc lesional skin, immunostaining for IL-1α of SSc and control skins was performed. Representative results were shown in Figure 7 of the staining observed in 2 SSc skin biopsies ( Figure 7 , c and d) compared with 2 normal controls ( Figure 7, a and b) . We observed IL-1α-positive fibroblasts in skin tissues from 3 patients with SSc, whereas control skin biopsies were negative for IL-1α staining (Table 4 ).
Discussion
Our earlier study (20) indicated that SSc-affected fibroblasts constitutively express cell-associated IL-1α that is absent in normal fibroblasts, but the function of endogenous IL-1α in SSc-affected fibroblasts was not elucidated. In the present study, we demonstrate that the aberrant production of IL-1α contributes to abnormal regulation of both IL-6 and PDGF-A expression, which may in turn result in excessive collagen synthesis in SScaffected fibroblasts.
The use of antisense ODN can be a useful technique to inhibit the synthesis of proteins (26) . The size and target sequences are important considerations in the design of antisense ODN. In general, antisense ODNs directed to 5′ regions of eukaryotic mRNA, particularly near the initiation codon sequences, are more effective than those directed to 3′ regions (27, 28) . Therefore, an antisense ODN complementary to the initiation codon sequences of the IL-1α gene was used in our study. The inhibitory
Figure 2
Quantitative RT-PCR of IL-1α mRNA derived from fibroblasts in patients with SSc. A 1-µg aliquot of the total RNA from fibroblasts was analyzed with the internal control (pAW109) containing the indicated number of control RNA copies using RT-PCR. PCR products were electrophoresed using 8% polyacrylamide gels. The polyacrylamide gels were dried and exposed to x-ray film with intensifier screens for 18 hours at -80°C. effects of antisense ODN may be attributable to the degradation of mRNA by RNase activity in cells (29) or to translational arrest (30) . Because our studies showed the inhibitory effect of antisense ODN on mRNA and protein levels of IL-1α, the antisense ODN used in the present study could mediate the degradation of IL-1α mRNA. Human dermal fibroblasts stimulated by IL-1α are known to produce IL-6 (15), and several researchers have shown that the production of IL-6 is increased spontaneously in SSc-affected fibroblasts compared with that in SSc-unaffected fibroblasts and normal fibroblasts in vitro (10, 31, 32) . The levels of serum IL-6 have been reported to be higher in patients with SSc than in normal, healthy controls (33) . Also, increased IL-6 levels in bronchoalveolar lavage fluid have been found in patients with SSc (34). These findings suggest that IL-6 might play a role in the pathogenesis of fibrosis in SSc. This evidence prompted us to determine whether or not an overproduction of IL-6 is a consequence of constitutive IL-1α production. To evaluate the role of IL-1α, we decreased the endogenous IL-1α of SSc-affected fibroblasts using antisense ODN against IL-1α mRNA. Antisense ODN has been used to block the transcription of genes and/or the translation of proteins in cultured cells (35) , but the use of natural ODN in studies of normal cells is limited by the rapid metabolismof ODN by endogenous nucleases. Therefore, we used the phosphorothioate analogue of ODN, which is more nuclease resistant (36) . After the suppression of endogenous IL-1α protein production, the values of IL-6 showed an expected significant reduction in SScaffected fibroblasts. On the other hand, the value of IL-6 was not changed in the cases of SSc-unaffected and normal fibroblasts treated with antisense ODN. These results indicated that overproduction of IL-6 depends in part on the action of endogenous IL-1α.
Because it is clear that skin fibrosis in patients with SSc results from excessive collagen production by skin fibroblasts and that IL-1α and IL-6 are potent inducers of collagen production (37, 38), we examined the effects of antisense ODN against IL-1α mRNA and anti-IL-6 antibody on procollagen production. Although we initially examined the effect of antisense ODN (20 µM) on procollagen type I production by SSc-affected fibroblasts, the inhibitory effect was not significant (data not shown). We speculate that the effect of ODN might be too transient and too weak to affect collagen production through a decrease in IL-1α protein or that the effect of IL-1α on collagen synthesis might be mediated by other proteins. Our next strategy involved the administration of mouse monoclonal antibody against human IL-6. The antibody significantly inhibited procollagen production in SScaffected fibroblasts. This observation revealed that increased synthesis of collagen in SSc-affected fibroblasts was implicated with the aberrant production of IL-6, which could be mediated by the autocrine effect of IL-1α. However, procollagen production did not decrease to the level of procollagen produced by fibroblasts from unaffected areas of patients with SSc. Additional experiments using higher concentrations of anti-IL-6 antibody (50 µg/mL and 100 µg/mL) were performed, and the results did not demonstrate any 
Figure 4
Representative results of quantitative RT-PCR of IL-6 mRNA derived from SSc-affected fibroblasts. A 1-µg aliquot of the total RNA from affected and unaffected fibroblasts in patients with SSc was analyzed with the internal control (pGEMIL-6) containing the indicated number of control RNA copies using RT-PCR. PCR products were electrophoresed using 8% polyacrylamide gels. The polyacrylamide gels were dried and exposed to x-ray film with intensifier screens for 18 hours at -80°C.
Table 4
Proportion of IL-1α-positive fibroblasts in skin dose-dependent inhibition of procollagen production by SSc-affected fibroblasts (data not shown). These results suggest that neutralizing IL-6 activity is not sufficient to attenuate collagen synthesis of SSc fibroblasts to normal levels. There are 2 possibilities that may explain these observations. First, several reports have demonstrated the involvements of TGF-β (39), PDGF (8) , and IL-4 (40) in SSc fibrosis. It is possible that multiple factors including IL-6 and IL-1α may be associated with the mechanisms of SSc fibrosis. Second, Hasegawa et al. (33) found that the levels of soluble IL-6 receptor were elevated in sera from patients with SSc, and they speculated that the main sites of IL-6 receptor expression in vivo might be the liver and skin. This evidence suggests that the response of IL-6 may be upregulated in SSc-affected fibroblasts because of an increase in IL-6 receptors expressed in fibroblasts. One possibility is that it may be difficult to block the IL-6 action completely using high concentrations of anti-IL-6 antibody because of the augmentation of IL-6 response in SSc-affected fibroblasts. IL-1α was shown to modulate the mitogenic response of normal fibroblasts, and the mitogenic action was indirect and mediated by the induction of PDGF-A synthesis (19) . Using immunohistochemistry methods, Yamakage et al. (8) found that PDGF-A was present in the skin of patients with SSc, whereas it was essentially absent in healthy skin. Although they did not show the source of inappropriate expression of PDGF-A, the local aberrant production of PDGF-A might contribute to the expansion of connective tissue cells and collagen accumulation in the skin of patients with SSc because PDGF-A is a potent chemoattractant and mitogen for fibroblasts and a stimulator of collagen synthesis by fibroblasts. In the present study, it has been shown that SSc-affected fibroblasts exhibit higher expression of PDGF-A mRNA in contrast to SSc-unaffected fibroblasts. Therefore, we examined the effect of antisense ODN on the mRNA level of PDGF-A in cultured SSc fibroblasts and found that the expression of PDGF-A mRNA in SSc fibroblasts decreased with the treatment of antisense ODN to IL-1α mRNA. Because the inhibitory effect was not observed in SSc-unaffected fibroblasts, which did not produce IL-1α constitutively, it is strongly suggested that an increased expression of PDGF-A mRNA in SSc-affected fibroblasts is downstream of the aberrant constitutive IL-1α production in these cells. We speculate that PDGF-A and IL-6 may be involved in the pathogenesis of the fibrosis in SSc.
In the present study, we emphasized that endogenous IL-1α could play a crucial role in the phenotype of SScaffected fibroblasts in vitro. Also, we found that IL-1α is consistently observed in fibroblast-like cells of SSc dermis, whereas it is essentially absent in healthy skin. Characteristics of SSc fibroblasts such as increased production of IL-1α, IL-6, and PDGF-A probably contribute to excessive extracellular matrix synthesis and abnormal proliferation leading to tissue fibrosis.
In conclusion, it is clear that constitutive endogenous IL-
Figure 5
Effect of anti-IL-6 antibody on procollagen production in affected and unaffected fibroblasts derived from 2 patients with SSc. Fibroblasts were cultured with DMEM plus 10% FBS in the presence of anti-IL-6 antibody (2.5 or 25 µg/mL) in 24-well culture dishes for the indicated number of days. In the culture supernatants, procollagen production was measured by an ELISA kit. The solid and dashed lines indicate the results of SScaffected and -unaffected fibroblasts, respectively. The results are expressed as mean ± SD of triplicate determinations. (a) SSc patient 1: *P < 0.05, **P < 0.01 compared with fibroblasts with mouse IgG. (b) SSc patient 2: *P < 0.05, **P < 0.01 compared with fibroblasts with mouse IgG.
Figure 6
Representative results of quantitative RT-PCR of PDGF-A mRNA derived from SSc-affected fibroblasts. A 1-µg aliquot of the total RNA from affected and unaffected fibroblasts in patients with SSc was analyzed, with the internal control (pAW109) containing the indicated number of control RNA copies using RT-PCR. PCR products were electrophoresed using 8% polyacrylamide gels. The polyacrylamide gels were dried and exposed to x-ray film with intensifier screens for 18 hours at -80°C.
1α results in increased IL-6 and PDGF-A expression in SScaffected fibroblasts. Both IL-6 and PDGF-A are key mediators of collagen synthesis and mitogenic action of fibroblasts. The evidence suggests that increased collagen synthesis can be partially mediated by IL-1α-inducible factors. Although we did not find extracellular release of IL-1α in the previous study, the action of IL-1α could occur within the cells, and immunologic functions might be involved in the abnormal phenotype of SSc-affected fibroblasts.
Figure 7
Immunohistochemical study for IL-1α in SSc skin. Frozen sections of skin biopsies from healthy controls (a and b) and patients with SSc (c and d) were stained using anti-human IL-1α antibody as described in Methods. Sections of SSc skin with preimmune rabbit IgG as a control did not show detectable staining (data not shown).
